Molecular determination of agouti-related protein binding to human melanocortin-4 receptor.
Agouti-related protein (AGRP) is an endogenous antagonist of the melanocortin-4 receptor (MC4R) that functions in the hypothalamic control of feeding behavior. Our previous studies have suggested that in addition to exoloops 2 and 3, several transmembrane domains of MC4R may be important for AGRP binding. However, the detailed molecular basis of MC4R domains in AGRP binding is presently unclear. The present studies were designed to determine the specific contribution of MC4R exoloops and transmembrane domains to AGRP binding by using chimeric receptor constructs of the human melanocortin-1 receptor (hMC1R), a receptor that is not inhibited by AGRP, and the human MC4R (hMC4R), a receptor that is potently inhibited by AGRP. Our results indicate that substitutions of the second and third extracellular loops of the MC4R with homologous domains of the MC1R dramatically decreased AGRP 87-132 binding affinity, but did not affect AGRP 110-117 binding affinity. In contrast, cassette substitutions of the third or fourth transmembrane domain of the MC4R with the homologous domain of the MC1R resulted in a substantial decrease of AGRP 87-132 binding affinity and loss of AGRP 110-117 binding affinity. These data suggest that the AGRP fragment 110-117 has no binding sites at exoloops of hMC4R and that transmembrane domains of MC4R may play an important role in AGRP 110-117 binding and function, whereas the exoloops do not. The second and third extracellular loops of MC4R are important for AGRP 87-132 N-terminal binding, whereas the third and fourth transmembrane domains of hMC4R are crucial for AGRP 110-117 binding.